component.
For polyd(GC)/DAPI complex, the decay was similar to that of free DALI numbered atoms and structural formula. Fig. 1 .
In this study, we investigated the fluorescence decay of DAPI in pure solvents and bound to natural and synthetic purine-pyrimidine alternating polydeoxynucleotides using multifrequency phase fluorometry, which is particularly suitable to resolve multiexponential decays rapidly and accurately.
Furthermore, the technique of phase-and modulation-resolved spectra (21) allowed the direct detection of various components of the emission spectra. for data acquisition and analysis.
The light source was a HeCd laser emitting at 325 nm. Phase and modulation data were analyzed using a sum of exponentials by a nonlinear least-squares routine (24). Phase-resolved spectra were obtained using the software method described by Gratton and Jameson (25) . A solution of POPOP in ethyl alcohol with a lifetime value of 1.35 ns was used as a reference.
The integration time was 2 set per point and data were collected each 5 nm.
Results
The fluorescence decay of an aqueous solution of DAPI at pH 7 was measured a. with an emission maximum near 445 nm and the short one, with a broad maximum centered at 482 nm and with a long red tail (Fig. 2) .
The analysis of the DAPI fluorescence decay collected over the large pH range from pH 2 to pH 10 using two exponential components ( The solid lines correspond to the best fit using two exponential decays.
The parameters of the fits are in Table 1 .
FiP 3 bl. Three-dimensional representation of the five fits of fluorescence decay parameters. The fluorescence decay of linear (1) or covalently closed (cc) DNA and polydeoxynucleotide/API complexes at high P/D ratios is shown in Fig. 3a and Figure 3b . Phase and modulation residuals for the same data set (Fig. 4) show small deviations between the calculated and measured values.
Discussion
Lifetime measurements and phase-and modulation-resolved spectra of DAPI in aqueous solution show two distinct spectral components, each with a characteristic decay time. To examine whether these two components corresponded to two different protonated forms of DAPI, the fluorescence spectra of DAPI was measured at two extreme pH values: pH 0.5 and pH 12. The spectrum at pH 12 had a maximum at 445 nm and was similar to that of the long lifetime component found using the phase-resolved spectra technique. The spectrum of the acid solution had low intensity and a maximum at 482 nm, similar to the phase-resolved spectrum associated with the short lifetime Recent results of a theoretical study on the interaction of DAPI with double stranded oligonucleotides support and confirm this mechanism of DNA/DAPI interaction (28).
In conclusion, our time-resolved fluorescence studies have shown the existence of various types of DAPI binding with various polydeoxynucleotides. 
